will bring the food to them.
"The owl and I were both focused on each other, and on the mouse," recalls Forsman, a biologist with the US Forest Service's Pacific Northwest Research Station in Corvallis, Oregon. "When the barred owl came roaring in, he took us both by surprise." A barred owl flew hard at the distracted spotted owl and struck with an audible thump that made Forsman wince. The spotted owl tumbled off his perch in a free fall, managed to spread his wings and catch himself just before he hit the ground, and fled. "I was surprised the impact didn't kill that little male," says Forsman."And I suspect barred owls do kill spotted owls that way, all the time."
Forsman first called attention to the plight of the northern spotted owl 30 years ago, when he was a student researcher. As the harvest of old-growth timber accelerated during the 1970s and
Before Euro-American settlers crossed the Great Plains, the barred owl was found only in the forests of eastern North America. The first barred owls west of the plains were sighted in 1912 in the Rocky Mountains in
southern Alberta, Canada. Some researchers believe the changes in habitat that came with settlement enabled the owl to cross the prairies.
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1980s, the owl, which is adapted to hunt and breed in mature forest, began to disappear. A bitterly contested 1989 decision to list the owl as threatened under the Endangered Species Act (ESA) curtailed logging in many areas of federally owned old-growth forest in the Pacific Northwest. The reclusive bird became a potent symbol of the increasing need for, and costs of, endangered species protection.
Wearing brown plumage speckled with white, northern spotted owls blend into the dapples of sunlight that filter through heavy old-growth forest canopies in British Columbia, Washington, Oregon, and northern California. At most times of the year, when they maintain a careful silence, they can be virtually impossible to find. But from early spring and into the summer, when they mate, establish nesting territories, and raise their young, the owls trumpet high-pitched, distinctive hoots that give them away.
Forsman was among the first to turn the language of nesting spotted owls into a research tool. When he walked into old-growth stands and imitated the owl's call, the birds responded, leading him to their roosting sites and nests. Now, decades after he began his research, he can return to some of his original study sites, imitate a spotted owl hoot, and get a response. But in more and more places, the answer comes not from a spotted owl, but from its larger cousin, the barred owl.
Westward ho!
Like the wave of Euro-American settlers that came before it, the barred owl crossed the Great Plains and found a comfortable home in the Pacific Northwest. Until the early 1900s, the bird haunted only eastern forests, but in 1912, the first barred owls appeared west of the plains, in the Rocky Mountains in southern Alberta, Canada. Since then the owls have moved steadily west, reaching the coastal forests of British Columbia in the 1940s. There, again like human settlers, they went head-to-head with any native competitors that got in their way. Today, spotted owls are still being run off their home turf.
The barred owl seems to win out in every encounter between the two species. The average barred owl is about 20 percent heavier than its spotted counterpart. The newcomers are also much more aggressive and willing to explore new territory. But the barred owl's ultimate weapon is its adaptability. Barred owls can live in almost any kind of forest; will eat any kind of prey, from frogs and trout to squirrels and hares; and will hunt day or night. The spotted owl, on the other hand, is a specialist. It nests successfully only in older forests and hunts nocturnal mammals almost exclusively.
An example of this adaptability in action came when the barred owl reached the British Columbian coast and quickly occupied Vancouver Island. Spotted owls had never lived there, although they had flourished on the mainland a short distance away. "I suspect the reason is that Vancouver Island has no flying squirrels," says Forsman. "That's the spotted owl's main prey in that part of the country, and they simply can't exist without it." Barred owls will take flying squirrels when they're handy, but they can easily survive on a variety of other prey.
Biologists working throughout the bird's range have reported dramatic declines in the population of breeding northern spotted owls as the eastern invaders move in and thrive. In Oregon, Forsman and his student Elizabeth Kelly found an average of 60 new barred owl mating pairs every year from 1989 to 1998. As this wave of barred owl occupation spread across Oregon's remaining old-growth forests, spotted owls became increasingly difficult to find. The breeding pairs that managed to hold on often found homes at least 0.8 kilometer away from any barred owl nestfar enough to minimize risky encounters with their brawling neighbors. Douglas Weidemeier and Scott Horton, working on the Olympic Peninsula in Washington, found opposite trends in detection rates for spotted and barred owls during the 1990s: As the number of barred owls went up, the number of spotted owls slid down.
What led the barred owl to cross the prairies, with such dire consequences for the spotted owl? Some biologists argue that habitat changes resulting from settlement in the West made the range expansion possible, but Forsman disagrees. "My personal gut feeling is that this has nothing to do with humans," he says. "It probably was going to happen whether people were here or not, as a result of warming climate and gradual changes in forests."
"Animals are constantly probing on the edge of their range, trying to find new places to live," says Rocky Gutierrez, of the University of Minnesota. "Those who say the range expansion was a natural event could be right, but is it not odd that it did not happen for millennia before Euro-American settlement?" Gutierrez, who has studied spotted owls for years, witnessed the first incursion of barred owls into the redwood forests of northern California. He believes that human actions made the barred owl's westward expansion possible. As cities and farms sprouted up on the plains, people planted shelterbelts of trees in what had been open prairie. Soon thereafter, they began to suppress wildfires, allowing more trees to grow up along streams. The patchwork of small woodlands that resulted may have given the barred owl enough cover to cross the plains. In the east, Gutierrez points out, barred owls are often found in small woodlots.
It is also possible that a rise in summer temperatures enabled the owl to survive in the boreal forests of Canadawhich are normally outside the bird's range-and to cross the continent north of the plains. In an analysis of the range expansions of 24 North American birds, Ned Johnson, of the Museum of Vertebrate Zoology in Berkeley, California, argues that many of the birds, including the barred owl, were responding to shifts in climate, not to human-wrought habitat change.
Whatever the causes, the barred owl is not the only bird to head west over the past century. Like the barred and spotted owls, other closely related species have been thrown together in the region. In some cases, two groups of birds Feature have interbred and merged into a single population. The northern flicker, formerly considered to be two separate species (the yellow-shafted flicker of the East and red-shafted flicker of the West), is one example.
When barred owls first arrived in the Pacific Northwest, a number of them mated with spotted owls, perhaps because pioneering barred owls had trouble finding partners of their own species. Now that barred owls are firmly established along the Pacific coast from British Columbia south to northern California, their usual response to spotted owls is to bully rather than to woo. Field biologists have seen many encounters between the two species. In some instances a male barred owl will come into an established spotted owl territory, usurp the spotted male's place, and mate with the female. But even in these cases, the spotted owl female is cast off in favor of a barred owl within a year or two.
A few years back, when researchers observed frequent cross-species pairings along the expanding front of the barred owl's range, Forsman and others wondered whether barred and spotted owls might be members of a "superspecies": two closely related populations that had split from a common ancestor recently in their evolution. Recent studies of the genetic relationships between the two owls, however, show that they are very separate species, according to Susan Haig, of the US Geological Survey's Forest and Rangeland Ecosystem Science Center in Corvallis.
Haig has undertaken detailed studies of molecular markers in barred and spotted owls as well as in hybrid "sparred" owls. The goal is to provide a forensic tool in case of deliberate human attacks on owls. "Hybrids are not protected under the ESA," says Haig, "so there's concern that people might start shooting spotted owls because they could argue it was a hybrid or barred owl and they just didn't know." The number of lumber mills and timber-related jobs in the region had been dwindling for decades before the spotted owl controversy, but protection of the bird is part of the reason that the timber harvest has been curtailed in the past two decades, and the owl remains the focus of a lot of anger.
Yet the threat from disgruntled people is minor compared with the intense competition from barred owls. "It's tough to watch my favorite species going to pot," says Forsman, "but I believe there's nothing we can do about it. This range expansion is going to happen, and all we can do is sit back and watch and see how the two species work it out. The only way you could even attempt to manage it would be to start shooting barred owls every chance you got. Even if you wanted to do that, it's a physical impossibility to do it on a large enough scale and for a long enough time to have a real impact."
The 30-year bird war
Elsewhere in the West, there is powerful confirmation of Forsman's belief that people can't put the genie of an expanding native population back in the bottle. Thirty years of warfare against the brown-headed cowbird, another North American species that has spread in the tracks of human settlement, have brought no victory.
More than a century before the barred owl came west, the brown-headed cowbird began to move out from its ancestral home on the Great Plains. A member of the blackbird family, the cowbird needs open, grassy habitat to feed. Before Euro-American settlers began altering the face of the continent, cowbirds lived only on the plains, following vast herds of buffalo that conveniently churned up insects for them to catch. The records of the earliest American naturalists, who knew only the East, make no mention of the species.
By 1790, however, cowbirds had become common in Pennsylvania and New York. In the absence of buffalo, the birds thrived among domestic cattle and horses. The combination of cleared farmland and forested habitats in the East was ideal for the cowbird, which sneaks its eggs into the nests of other songbirds, leaving them for those unsuspecting parents to raise. The fields held abundant food, and the nearby woods offered exploitable nests of warblers, vireos, and sparrows. When the wave of settlement flowed into the Far West, cowbirds followed. In the 1870s, wagon trains passing over the prairies in summer were accompanied by cowbird flocks. The first few cowbirds reached Malheur Lake in eastern Oregon around the turn of the century and were abundant there by 1918. Eventually the birds spilled over the Cascade Range and onto the West Coast.
The northern spotted owl (top) nests in older forests in western British
As cowbirds fanned out across the United States, they left the burden of their eggs and young with songbirds everywhere. The effort of raising a cowbird chick can be exhausting for small warblers, vireos, and flycatchers, and it can cause parents to lose some or all of their own young. Many of the most strongly affected species are Neotropical migrants that have experienced serious population declines.
The most famous example is Kirtland's warbler, which nests only in young-growth jack pine forests in northern Michigan. Fire suppression led to a drastic decline in the warbler's breeding habitat. By 1971, researchers in Michigan could find only 201 singing male Kirtland's warblers. The following year, biologists began trapping cowbirds and removing them from warbler nesting habitat, a program that has continued every year since then.
The Kirtland's warbler population stabilized after the cowbird control program began, but numbers did not increase until an out-of-control fire created a large area of new breeding habitat in the 1990s. In 1997 and 1998, Krista De Groot, of the University of British Columbia, conducted the first controlled study of the impacts of brown-headed cowbirds on the songbird community in the warbler's Michigan nesting grounds. Although many conservation biologists had assumed that cowbird parasitism could shape entire bird communities, De Groot found little effect of cowbird control on the diversity or numbers of potential songbird hosts. Songbird populations 5 to 10 kilometers from the nearest cowbird trap were not significantly different from those near traps that had been operating for several years.
De Groot points out that while many researchers have reported that cowbird trapping caused local increases in numbers of the black-capped vireo, least Bell's vireo, and southwestern willow flycatcher-all endangered, and all frequently parasitized by cowbirds-only a single study of least Bell's vireo included a control to verify that a decrease in cowbirds, rather than an increase in available nesting habitat, had caused the observed change. In the case of Kirtland's warbler, it is impossible to verify whether cowbird trapping or something else arrested the population decline.
"Most people dislike cowbirds," says Stephen Rothstein of the University of California-Santa Barbara. "Some even have a visceral hatred of them. So cowbirds are usually the villain of choice, which means that great sums are sometimes wasted controlling cowbirds and that cowbird control programs build up momentum. After more than 30 years and well over 100,000 cowbirds killed in Michigan, managers are giving no thought to determining whether this has to be done annually." There are now more than 1000 pairs of Kirtland's warblers, he points out, and the population may be robust enough to withstand cowbird parasitism-as long as sufficient breeding habitat remains available.
In the Southwest, the least Bell's vireo and southwestern willow flycatcher waver on the edge of extinction. Both species can suffer heavily from cowbird nest parasitism, but the root cause of their troubles is habitat loss. The birds breed in riparian forests that have dwindled as rivers are diverted to provide water to cities and farms. Cattle grazing adds to the problem. In areas where there is just enough water for some riparian vegetation to hang on, cows can tip the balance by trampling the ground and browsing on fragile plants. A recent study by David Krueper, of the US Fish and Wildlife Service, found that removing cattle from a section of the San Pedro River in southern Arizona led to a spectacular rise in the density and diversity of breeding birds there.
Trapping cowbirds may be an essential tactic to protect populations of endangered host species struggling to hold on in bits of remnant habitat. But Rothstein worries that the money and effort put into cowbird control-on which California alone spends more than a million dollars annually-diverts attention from more critical issues."The problem is that cowbird control is much easier to do than addressing habitat loss or degradation, which typically requires confronting people and getting them to alter lifestyles or suffer economic impacts. Cowbird control reduces the urgency people might feel to address habitat issues." Attacking the cowbird can become an open-ended habit, because control zones have permeable borders: New cowbirds arrive and replace the felled birds, so the same number of birds needs to be trapped and killed each year. And, Rothstein says, cowbird control programs are sometimes (Living Bird, 1965) . Reproduced with permission.
used as mitigation for habitat loss even if there is no evidence that cowbirds are a problem in the area.
"Killing cowbirds can represent a stopgap solution for a time," says Christopher Goguen, of Pennsylvania State University. "But if our goal is to reach the point where endangered host populations are self-sustaining, we need to do habitat management to reduce cowbird numbers, and we need to restore breeding habitats so that host species have room to grow as they recover."
In his studies of cowbirds in northeastern New Mexico-an area where the species was common even before the era of modern settlement-Goguen found that one of the cowbird's strengths is its ability to commute long distances between feeding and breeding sites. Cowbirds in his study area spent their mornings in pinyon-juniper woodland, courting or finding a handy nest in which to leave an egg. In the afternoons the birds fed among herds of cattle. They traveled as far as 9 kilometers to reach feeding sites.
Since cowbirds in many parts of the West congregate around livestock to feed, moving cattle away from the woodlands where most host species nest may be a good way to reduce nest parasitism. Restoring large areas of forest, uninterrupted by clearings where cowbirds can feed, would create more nesting habitat for a variety of host species-and the larger the tract of forest, the more likely that potential hosts can build nests beyond the cowbirds' reach. Protecting and growing songbird breeding habitat, says Goguen, is the only long-term answer. "Cowbird control in California has allowed some populations of least Bell's vireos to increase, for a while. But now these populations seem to have leveled out, probably because the existing habitat has reached carrying capacity. We are still stuck in a situation where ongoing cowbird control remains necessary to maintain these populations."
Are humans natural?
The barred owl has too much charisma to become the target of the kind of control campaign that's been waged against the cowbird. The public is unlikely to accept a war on any native owl, and though Gutierrez and Forsman disagree about how and why the birds moved west, neither sees killing off barred owls as a practical response. The way to give the spotted owl a fighting chance, Gutierrez says, is to protect and restore older forests. Given time and enough good habitat, the spotted owl may be able to adapt to life with its new, aggressive neighbor.
For reasons that remain mysterious, the cowbird population has stopped expanding. Eventually, the barred owl's juggernaut of expansion may also run down. "Most people don't realize it," says Rothstein, "but cowbirds are now declining rapidly for North America overall. Areas colonized in the last 50 to 100 years, such as the Canadian Maritimes and the Pacific Northwest, have been experiencing population crashes for cowbirds for several decades." It's important to remember, he adds, that bird numbers and their geographic ranges are always changing, often for reasons that have no clear link to human actions.
For Forsman, questions about the fate of the northern spotted owl have begun to move beyond science and into the realm of philosophy. "Ecosystems are not ordered or predictable," he says,"and humans are a part of the whole chaotic picture. We tend to think of the changes we cause as being 'unnatural,' but we are part of nature. We've accelerated the rate of extinctions, but they are natural events. The question of how we should view our own impacts on ecosystems will become more and more a central debate in field ecology."
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